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(54) Concealed door closer 

(57) A door closer for mounting on a door leaf or frame has a 
rotatable closer shaft 7 actuable in a closing direction by a 
spring arrangement 2, 16. /Vn actuating arm is coupled to an 
end 6 of the shaft 7 to pivot therewith so that a slide block on 
the actuating arm is slidably displaceable in a slide bar for 
mounting in a door frame or leaf (as the case may be). The 
closer shaft 7 is connected to a rotatable cam 10. An opening 
piston 9 biased by spring 2 acts on faces of the cam 10 
through a roller 11 and a damping piston 13 biased by spring 
16 acts on the ^ces of cam 10 through a roller 12. The feces 
31, 32 of the cam 10 are profiled so that the reaction of the 
spring biased pistons 9, 13 thereon provides the closer with a 
torque which decreases as the door opens. 
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Title: A door closer having slide bar linkage for 
concealed mounting in door leaves or door frames 

Description 

The invention relates to a door closer for 
concealed mounting in door leaves or door frames and 
which also has a slide bar linkage and a slide bar. 
Actuation of the closer is by means of a closer shaft 
actuatable in the closing direction by a spring 
arrangement and of a damping piston operative ly 
connected to such shaft. 

A door closer of this kind for mounting in door 
leaves or door frames is disclosed by a publication of 
the Lancer company. It relates to a secret closer 
whose closer shaft has toothing engaging in a rack 
piston. The great disadvantage of closers of this kind 
is that since they use a rack, they can be used for 
only one kind of mounting. Closers of this kind which 
have a rack piston and associated slide bar are very 
unpleasant for the user of the door because the co- 
operation between the slide bar and the piston toothing 
by way of the mounting arm produces an opening torque 
which rises too abruptly. The opening torque rises 
continuously so that the user has to exert a 
continuously increasing force. 



German Off enlegungsschri'f t 33 45 004 discloses a 
top door closer which is not intended for concealed 



mounting in door leaves or door frames and which is 
connected to a slide bar. The closer has a closer 
shaft actuatable in the closing direction by a spring 
arrangement, a damping piston operatively connected to 
the shaft and a pivotsible actuating arm coupled 
therewith. The actuatinfcr arm is retained in a guide 
rail by way of a slide block disposed at the other end. 
To improve ease of operation of a top door closer of 
this kind which has only one actuating arm and which 
engages in a guide rail, the closer shaft has a cam 
whose c ammi ng path associated with the opening 
direction of the door leaf is actuated by a spring 
thrust member and whose camming path associated with 
the closing direction of the leaf is actuated by a 
damping piston. 

None of the known door closer systems associated 
with a slide bar mounting is satisfactory for concealed 
mounting in door leaves or door frames. 

It is therefore the object of the invention to 
provide a door closer for mounting in door leaves or 
door frames which can be used by right-hung or left- 
hung doors in accordance with German Industrial 
Standards and which has the required ease of operation 
for the user. 

To this end, according to the invention, the 
closer has a cam so devised that the closer has a 
decreasing opening torque. To achieve this the pattern 
of the camming paths comprises various different radii 
which merge into one another to provide the final 
camming path pattern. Also, the cam is constructed 



symmetrically with its two camming paths so that the 
door closer can be used for right-hung doors and left- 
hung doors to German Industrial Standards. 

All the known systems use a pinion and toothing, a 
feature which is extremely disadvantageous for a person 
walking through such a door because the opening torque 
to be provided by the user increases continuously. In 
contrast to the prior art, the invention uses a cam 
which by virtue of the special construction of the 
camming paths enables the torque pattern to be so 
devised that, for example, a relatively high torque is 
present in the zero position and as the door opens the 
torque decreases rapidly although the spring force 
rises linearly. 

Because of the construction of the camming path, 
which is advantageously devised by providing different 
radii adjacent one another, the closing torque in the 
zero position can be so increased that the door can 
readily overcome the resistance of the latch yet does 
not close fast enough to endanger the user. 

In the subdivision of the camming path into 
various different radii the centre of the discrete 
radii can be regarded as a line of force since the 
force always acts perpendicularly to the camming path. 
For example, the radius in the first part of the 
caimning path can be large and relatively far from the 
centre of the closer shaft and thus provides a long 
effective lever arm at the start of the movement. The 
camming path then changes to the next radius which is, 
for example, nearer the centre. The lever arm is 



therefore of course reduced, the force of the 
compression spring increasing but the total torque 
decreasing. There is a quasi-compensation of the 
spring force. 



The invention will be described in greater detail 
with reference to an embodiment diagrammatical ly shown 
in the drawings wherein: 

Fig. 1 is a view of a concealed door closer in 
longitudinal section; 

Fig. 2 is a view of a concealed door closer when 
fitted; 



Fig. 3 is a view in section and in side elevation 
of a concealed door closer when fitted, and 

Fig. 4 shows details of the cam. 

Fig. 1 is a view in longitudinal section of a 
concealed door closer with its casing 1. Disposed 
therein is a closer shaft 7 of which a stub 6 extends 
out of the casing 1. The other end of the shaft 7 is 
mounted by means of a mounting 28 which is in the 
casing 1. A cam 10 is connected non-positively and 
positively to the shaft 7. The cam 10 has two 
symmetrically devised camming paths 31, 32. This is 
necessary so that the closer can be used for right-hung 
and left-hung doors to German Industrial Standards, to 
ensure that the same torque and, therefore, the same 
opening torque is produced iii both directions of 
rotation. A transmission roller 12 and a damping 



roller 11 moun1:ed in pivot pins 17, 18 are in contact 
with the cam 10. The pins 17 are mounted in opening 
piston 9 which is biased by a compression spring 2. At 
its other end the spring 2 is retained by a support 
disc 30. The same is disposed on a spring adjuster 3 
adapted to provide stepless adjustment of the spring 
force of the closer. A closure screw 4 closes the 
casing at this end. 

* 

The pin 18 is disposed in the damping piston 13. 
The casing 1 is closed at this end by a closure screw 
15. Fixings 5, 14 to which a fixing plate 23 is 
screwed are disposed on the top of the casing 1. The 
plate 23 is connected by way of screwthreaded elements 
24 either to door leaf 20 or to door frame 21. An 
actuating arm 26 received in a recess in the door 20 is 
secured to the emerging closer shaft end 6 by way of a 
closer shaft fixing 29. The other end of the arm 26 is 
mounted by means of the slide block mounting 27 in the 
slide bar 22. The same is screwed by way of its 
fixings 25 to the door frame 21 above the leaf 20. The 
slide bar 22 is disposed in a recess in the frame 21 so 
that the closer can be entirely assembled in a 
concealed manner either in the door frame 21 or in the 
leaf 20. 

Fig. 4 is a view to an enlarged scale of the cam 
10. The illustration shows the closer in its basic or 
zero position 34 - i.e., the door is in the closed 
state. However, as will also be apparent it is in this 
position that the lever arm 33 is greatest. When the 
shaft 7 pivots in the direction 37 - i.e., the door 
moves out of its closed position - it will be apparent 
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that the maximum lever arm 33 becomes operative. Such 
arm is at right-angles to an imaginary line 35 which 
passes through the centre of the pin 17 and intersects 
the path 32 at contact point 36. The lever arm 33 is 
greatest when the door is in its closed position, and 
so it is in this position that the torque is greatest. 
As the door continues to open the effect of the 
different radii of the camming path 31 is to produce a 
decreasing opening torque since the lever arm 33 
shortens. It has been found that because of the 
construction of the paths 31, 32, which must be 
symmetrical if they are to be used for right-hurig and 
left-hung doors to German Industrial Standards, any 
required torque can be produced by means of the 
different radii of the paths 31, 32. This feature 
cannot be provided by the prior art secret door 
closers. Also, specific hydraulic functions of the 
closer can be controlled by different zones of the cam. 
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CLAIMS 

1. A door closer having a sliding bar linkage for 
concealed mounting in door leaves or door frames, the 
closer having: a closer shaft actuatable by a spring 
arrangement in the closing direction; a damping piston 
operatively connected to the closure shaft; and a 
pivotable actuating arm coupled at one end to the 
closer shaft, the actuating arm engaging, by way of a 
slide block at its other end, in a slide bar let into a 
door frame or door leaf, characterised in that the 
closer shaft (7) is non-positive ly and positively 
connected to a cam (10) which by virtue of its camming 
paths (31, 32) is so devised that the closer has a 
decreasing opening torque. 

2. A closer according to claim 1, characterised in 
that the pattern of the camming paths (31, 32) is 
combined from the pattern of different contiguous radii 
relatively to the closer shaft (7). 

3. A closer according to claims 1 and 2, 
characterised in that the cam (10) has two symmetrical 
cam paths (31, 32). 

4. A closer according to claims 1 to 3, characterised 
in that the cam (10) controls hydraulic functions of 
the closer. 



5. A door closer substantially as herein 

described with reference to the accompanying illustrative 

drawings • 

6- The combination of a door closer as claimed 

in any one of the preceding claims and a door leaf or door 

frame to which the door closer is fitted. 
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